Abstract
International competition between countries in attracting investments is fierce and increasing. It is by now well known that countries compete by lowering corporate statutory tax rates in order to gain foreign investments and to entice firms to locate within a country's jurisdiction. There is a sizeable literature documenting that corporate tax rate competition takes place (see e.g., Devereux et al., 2008 , Wilson, 1999 , Wilson &Wildasin, 2004 , Wildasin 1988 . However, countries can attract investments and gain firm locations by offering tax breaks through specific tax incentives as well. For instance, countries that are constrained to lower statutory tax rates by their political structure can use tax incentives to lower the tax burden in order to attract investments and firm establishments (Hansson et al., 2015) . Or countries can complement low statutory rates by also providing generous tax incentives to make the tax regime even more competitive. While there is sizeable research on the determinants and effects of tax rate competition there is little research on the impact of tax incentives. This study extends the literature by examining what factors impact the decision to offer incentives and analyzes whether tax incentives affect foreign direct investments (FDI) and gross fixed capital formation.
Even though economists in general believe that tax incentives are less effective in attracting investments than lower statutory tax rates (e.g., Klemm, 2010& van Parys, 2012 there may still be reasons to provide tax incentives. For example, Keen (2001) , claims that tax incentives make tax competition less harmful as they allow lower tax rates on the more mobile tax bases while preserving higher rates for less mobile tax bases. In addition, countries may face political pressure to, at least, appear to impose significant tax burdens on businesses (Hines 2017) , and as reductions in the tax base are less noticeable than reducing the statutory tax rate it may be politically easier to do the former.
Common tax incentives provided within OECD countries include incentives to stimulate R&D (e.g., patent boxes and R&D credits), activities in certain economic zones in order to boost employment and investments, incentives for investment in firm start-ups and small businesses, and accelerated depreciation. The EU Code of Conduct and strict regulations concerning State Aid make it difficult to engage in tax competition and limit tax credits to certain sectors. Despite this constraint, many EU countries provide tax incentives in order to compete. As it becomes increasingly difficult to lower tax rates it is likely that other means will appear -even though these may be a less efficient means to gain investments. Lately, patent boxes (a specific tax incentive for intellectual property) have been implemented in several countries, but are by many seen as an aggressive form of tax competition. The purpose of this study is twofold. First, to explore what factors determine tax incentives in OECD countries and whether countries with high statutory tax rates compensate by offering more generous incentives,or whether attractive rates go hand in hand with offering generous tax incentives. In addition, we ask whether countries take tax incentives offered in other countries into account when setting their own, that is, whether there are interdependency in determining tax incentives as well as statutory tax rates. Our second purpose isto analyze what impact aggregate as well as specific tax incentives have on FDI inflows and gross fixed capital formation. The knowledge of factors determining tax incentives and whether countries also act strategically when it comes to providing tax incentives is scarce. While there is a large empirical literature on tax rate determinants there is very little empirical research on factors determining tax incentives. This is not surprising given that it is hard to measure tax incentives. The current study tries to fill this void by using three different measures of tax incentives in order to get a comprehensive understanding of factors determining tax incentives within OECD countries. First, we construct an inclusive measure of tax incentives measuring the deviation between the revenues due if the entire tax base was taxed at statutory tax rates and the average actual tax payments (based on tax revenues received). This measure includes all deviations from the statutory rate including interest deductions, depreciations, allowances, credits, along with targeted incentives such as industry specific incentives and enterprise zones. This is also our preferred measure of tax incentives. Second, we follow Klemm (2010) and measure tax incentives as the difference between the statutory tax rate and the effective marginal tax rate (as calculated by Devereux et al., 2002) . This measure is based on the tax costs of capital on a hypothetical marginal investment project and rests on a number of assumption about capital structure and type of investment. This measure captures some, but not all, of the incentives offered throughout the business community for each country and is, hence, more narrow than our preferred measure. Third, we construct a discrete measure counting the actual tax incentives provided by a country based on that country's tax law including tax accounting choices, investment incentives, financing costs and miscellaneous business taxes. To further explore the impact of incentives, we move on to analyze how these aggregate as well as specific tax incentives affect inflows of FDI and gross fixed capital formation. Specifically, we look at some commonly provided specific tax incentives such as incentives for R&D, small firm creation, and enterprise zones, as well as depreciation and loss offset rules, and how these affect FDI inflows and gross fixed capital formation, respectively. We find some interesting results. For instance, we find that countries that have higher statutory tax rates tend to offer more incentives. Hence, we find that tax incentives seem to be used to compensate for high statutory rates rather than complementing and providing a more attractive tax regime. We do not find any support indicating that incentives are interdependent between jurisdictions. However, we do find that the level of institutional constraints put on the legislative power is positively correlated with level of incentives, which suggests that incentives may be offered in lieu of lowering statutory rates in jurisdictions with a high level of institutional constraints. Offering tax incentives is not an effective method for attracting investments; tax incentives do not appear to affect either inflows of FDI or gross fixed capital formation significantly. Policy and tax uncertainty, on the other hand, seems to impact investments negatively. The paper is organized as follow. The next section gives a short overview of the empirical literature on tax incentives and factors determining them. Section three describes and discusses our measures of tax incentives and how they have developed over time. In section four we estimate factors influencing tax incentives and section five discusses the results. In section six we study the impact tax incentives have on investments and finally, section seven concludes the paper.
2.Previous literature
Compared to the literature on determinants of corporate tax rates and the competition that arises across countries when setting tax rates, the literature on tax incentives is scarce. However, there are several studies that look at the effectiveness of specific tax incentives, for instance R&D tax credits (Bloom et al., 2002 , Brokelind & Hansson, 2014 , patent boxes (Alstadsaeter et al., 2018) or enterprise zones (Bondonio & Greenbaum, 2007 and OECD, 2001) and their effect on R&D spending and economic activity, respectively. While Hansson & Brokelind (2014) find little support for a positive effect of R&D incentives on investment and economic performance, Bloom et al. (2002) find evidence that tax incentives are effective in increasing R&D intensity in a sample of nine OECD countries. It is not clear, however, whether the increased R&D intensity has a positive effect on the economy as a whole. Results suggest that reclassification of expenditures towards R&D may occur when R&D incentives are granted. Alstadsaeter et al. (2018) find that patent boxes have a significant effect on attracting patents, mostly due to their favorable tax treatment effect. They also find that patents with high earnings potential are particular sensitive to patent taxation, and that patent boxes with a large coverage tend to have stronger effects on the location of patents. Positive effects of enterprise zones seem to be limited. Studies comparing economic zones with neighboring regions without incentives find very small benefits on employment and investments, mainly because the incentives distort competition between new and old businesses. An important consideration is, hence, whether these incentives result in benefits that outweigh the costs in a general equilibrium setting. To answer that question is difficult. In general, the literature is skeptical about the effectiveness of tax incentives. For example, Janeba& Peters (1999) show that a total ban on tax policies that differentiate between two tax bases raises the equilibrium level of tax revenues in all countries. Van Parys (2012) find that corporate tax incentives in developing countries are successful in attracting more incentives but fail to be beneficial overall (Brys et al., 2016) . However, Keen (2001) argues and illustrates that targeted reduced tax rates for the most mobile activities may be a rational response to tax competition. If not all capital is equally mobile, targeted reductions may reduce the negative effects of tax competition and increase tax revenues. Janeba & Smart (2003) show that in a general model of tax competition over mobile tax bases limited tax incentives are harmful when the global capital stock is fixed, but may be beneficial if the total capital stock increases with lower tax rates and tax incentives. Moreover, Gugl & Zodrow (2006) consider the welfare effects of granting tax incentives on more mobile capital, and using simulations under reasonable assumptions find that providing incentives to mobile capital can be beneficial. More generally, the question concerns whether to follow the principal of optimal taxation, where each tax base is taxed according to its elasticity, or the principal of uniform taxation, where different tax bases are taxed uniformly to avoid distortions. In general, the principal of uniformity is proposed and favored but tax competition and globalization may shift in favor of the principal of optimality. If statutory tax rates are harder to adjust, tax base incentives can be granted as an alternative in order to provide lower effective taxation on the more mobile tax bases. However, a concern offering tax incentives is that it may open up for specia l interest groups to lobby for tax incentives, increasing the incentives offered and leading to overall inefficiencies. We find little research on the effectiveness of tax incentives, and even less on factors determining tax incentives in developed countries. Klemm & Van Parys (2012) analyze factors influencing tax incentives and whether tax incentives are used as tools of tax competition in less-developed countries (LDCs). More specifically, they look at whether there is strategic interaction in corporate tax rates and such incentives as tax holidays and investment tax credits that are commonly provided in LDCs. They find evidence for strategic interaction when it comes to corporate tax rates and tax holidays but not for investment credits. The also find that lower corporate tax rates and longer tax holidays attract FDI in Latin America and the Caribbean. Moreover, James (2009) analyzes how investment incentives affect private investment, for developing countries, and finds that the investment climate is an important factor in attracting investment. There may be reasons to suspect that the effects may differ in more develop countries. Jensen (2013) , for example, finds that the level of taxation and amount of incentives offered depend on the level of democracy in a country. By using firm-level data to determine difference in taxes paid in democratic versus authoritarian regimes he finds that democratic regimes limit their offering of incentives and more effectively police tax avoidance, and as a result raise 26 percent more tax revenue than in authoritarian regimes.
To summarize, there are no overwhelmingly strong results pointing to tax incentives being effective in generating overall positive effects. Instead, the literature is far from conclusive and motivates further investigation. Our study differs from prior research in several important ways. First, we look at broader measures of tax incentives that provide for a more aggregate analysis. Second, we study the determinants for a number of rich EU/OECDcountries where tax rates and tax competition is a greater strategic decision. Third, we include not only economic variables but also a wide set of political variables that are likely to influence tax rate and tax incentives offered. Forth, we also study how effective tax incentives are in attracting and generating investments.
Measuring Tax Incentives
As already mentioned, statutory tax rates give a poor measure of effective tax burden as tax base rules are neglected. The effective tax burden can be lowered by offering generous tax base deductions and tax credits. There is a sizable literature showing that tax base rules, such as depreciation rules, tax credits, and incentives, are as important determinants for effective tax rates as are statutory tax rates (see e.g., Lee & Swenson, 2012) . There also seems to be a sizable variation in the gap between statutory and effective rates across EU countries, and these differences in tax base rules can act as means to attract investments (Lee & Swenson, 2012) . It is not straightforward how to define and measure these tax reliefs or tax incentives provided by the tax code. To combat this problem we use three different measures of tax incentives. One based on differences in revenues that would have been collected had all profits faced the statutory rate and actual revenues collected (REVINCENT). A second based on differences in statutory and effective marginal tax rates (ETRINCENT). A third based on hand collected incentives offered (HANDINCENT).The firstand preferred measure, REVINCENT, we derive constitutes a broad measure that captures the deviations between a firm's corporate taxes based on the statutory rate on all corporate profits (regardless of capital structure) and taxes actually paid. That is, the tax relief, TR, and the corresponding tax incentive, TI, given equal TR it = STR it π it -taxrev it , and
(1)
(2) where, TI it is tax incentive given in countryi at time t as a share of profit; STR it is the statutory tax rate in country i attime t; π it is corporate profit (measured as operating surplus); and taxrev it is the actual tax revenues paid on corporate profits. To calculate aggregate tax incentives across OECD countries according to this measure we use gross operating surplus data from National Income Account data as a proxy for corporate profits and tax revenue data from National Income Account Data for the measure of actual tax revenue on corporate profits.
1 Figure 1 illustrates the development of this measure from 1979 to 2010 for an OECD-and EU-sample, respectively. The trend is declining. This could possibly be explained by the tax-base broadening tax-rate cutting reforms that took place during the period. As this measure is inclusive, it is quite large in magnitude, but is on a downward trend (on average a cut by 50 percent). It is interesting to note that while the value of the tax relief on the base side has declined, countries continue to offer and consider new base-reduction reforms to motivate desired economic behavior. 6 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 
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The second measure, ETRINCENT, estimates incentives as the difference between the statutory tax rate and the marginal effective tax rates calculated based on a hypothetical investment project. 2 This measure is less inclusive and depends on a number of assumptions about capital structure and nature of investment. This method has been used by Klemm (2010) , where he defines tax incentives as " … all measures that provide explicitly for a more favorable tax treatment of certain activities or sectors compared to what is granted to general industry" (Klemm, 2010, p. 315) .
Figure 2. The development of tax incentives measured as ETRINCENT, 1979-2005
Figure 2 shows the development of this tax incentive measure from 1979 to 2010 for an OECD-and EU-sample, respectively. The development of this measure also shows a declining trend for both sets of country groups, also possibly due to the tax-base broadening tax-rate-cut reforms undertaken in many countries during this time period. On average, this incentive has declined from 22 percent in the early 1980s to 11 percent in 2005. Interestingly, since the late 1980s tax incentives offered in the EU are slightly more generous than in the OECDsample. Our third measure of tax incentives, HANDINCENT, is based on enacted tax laws that are collected using handcollected tax law data from 1990 to 2010 for 18 European countries. Information used is provided by International Bureau of Fiscal Documentation (IBFD). This measure includes a wide range of tax incentives based on tax base inclusions. Specifically, included are depreciation rules, valuation of inventories, loss-offsetting rules, accounting for contingencies, like-kind exchanges, incentives provided for R&D, small firm creation, enterprise, transfer pricing, and the number of tax treaties. Based on these rules we have constructed an index that ranges, across the EU countries, from 2-19, where a larger number indicates more generous total tax incentives. This index measures the number of incentives and also to some extent the value of them as a larger number is given for incentives that are more generous in amount such as investment and R&D tax credits. For instance, loss carry forward is taking on a value of 0, 1, and 2 with two representing the most generous rules allowing the use of losses. The intent of this measure is not to determine the governmental expenditures on incentives, rather it is measuring the number of incentives that are being offered by EU countries to determine how frequently they are being used in tax policy. The development of this index is shown in figure 3 . 2 The marginal effective tax rate is determined by the cost of capital and depends on a number of assumptions, e.g., depreciation rules and whether the investment is financed by equity or debt. 25 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 Tax incentive Tax incentive EU
Figure 3. The development of tax incentives based on actual tax laws (HANDINCENT), 1990-2010
Tax incentives based on this approach show a somewhat different pattern. The number of incentives available in European countries has increased slowly; with the number of incentives offered reaching its peak in 2003. Again, this measure is slightly higher in the EU-sample than the OECD-sample for the whole time period. The different patterns for the three measures suggests that the number of incentives offered may have increased and that they are more targeted, but that the width and magnitude of them have declined.
One hypothesis is that countries facing high statutory tax rates compensate for this by offering more and/or more generous incentives. Another hypothesis is that countries with attractive statutory corporate tax rates complement this with generous tax incentives in order to provide an overall attractive tax regime. There is a strong positive correlation between the statutory corporate tax rate and two of our tax incentive measures; REVINCENT (0.89) and ETRINCENT (0.59). The correlations between the statutory tax rate and HANDINCENT and between HANDINCENT and ETRINCENT and REAVINCENT, respectively, are negative, however. To further illustrate this we group, by country, in figure 4the statutory and marginal effective tax rates and the hand-collected tax incentives. This shows that Ireland, with the lowest statutory and marginal effective tax rates also offers the most incentives, while Italy facing among the highest statutory tax rates offers among the least generous incentives, suggesting that tax incentives are complement to attractive tax rates, making the tax regime even more attractive, rather than a substitute for high tax rates.
Figure 5. Statutory tax rates and tax incentives (ERTINCENT and REAVINCENT)
The picture in figure 5, illustrating the statutory tax rate and the other two tax incentives, is somewhat different, however. Here there seems to be a positive correlation between the statutory tax rate and the incentives offered suggesting that tax incentives are offered to compensate for high statutory tax rates. To determine whether tax incentives work as complements or substitutes a more rigorous analysisis needed.
Estimation approach
We now turn to the estimation of tax incentives in order to investigate what explains tax incentives and to test whether countries act strategically when deciding upon tax incentives.
More specifically, we model tax incentives as:
TI it is our tax incentive measure and is one of our three measures of tax incentives discussed previously. X it-1 captures economic factors including the statutory corporate tax rate, size (measured as Gross Domestic Product, GDP, in US dollar), openness, government size, relative real world growth rate (measured as the countries' economic growth rate relative to the average growth rate in OECD countries), national debt, the interest rate, the deficit and the index of economic freedom, all lagged one period. Statutory tax ratesare predicted to be positively correlated with the level of incentives if tax incentives are used as substitutes. Hansson et al. (2015) found that countries with political structures limiting their ability to compete in the race to the bottom regarding statutory tax rates had higher levels of tax incentives. Tax incentives can, hence, compensate for high corporate tax rates. On the other hand, if generous tax incentives are offered to complement low statutory tax rates we expect a negative correlation between statutory tax rates and tax incentives. GDP in current purchasing power (in billions of US dollars) is our size measure and is expected to be negatively correlated with tax incentives. This relation is consistent with both the traditional tax competition literature and New Economic Geography literature as larger countries tend to enjoy agglomeration economies to a larger degree than small countries, and can hence allow themselves to be less competitive when it comes to tax climate. Openness is total trade as a fraction of GDP and is predicted to positively correlate with tax incentives. However, this relationship could be the opposite if trade leads to agglomeration effects and the ability to tax the resulting extra rent. Government size is total government expenditures as a fraction of GDP and measures the degree of public consumption. Prior research has shown the corporate tax burden to be higher in countries with larger governments as the government needs additional revenues to fund infrastructure (Ghinamo et al., 2007; Slemrod, 2004; and Heinemann et al., 2010) . Historically, as the corporate tax rate decreased over time, the tax base increased. As a result, we expect a positive correlation between the level of incentives and government size. We also include the long-term interest rate on government bonds as an indicator of the business cycle climate. We predict a positive correlation between the level of incentives and interest rates suggesting that a weak business climate increases the need for tax incentives to stimulate the economy. Relative real world growth (measured as the countries' economic growth relative to the growth in OECD countries) measures how the country is growing relative to the remaining countries in the OECD. We predict that the prior year level of relative real world growth will be positively correlated with the level of incentives if countries try to maintain their level of growth. The level of national debt divided by GDP is included to measure the long-term economic condition of the country and is expected to be positively correlated with the level of incentives as we predict countries will use tax incentives to stimulate the economy. The level of the deficit is included as a short term measure of the countries' economy. Countries may increase incentives to stimulate the economy in the short term resulting in a positive correlation, conversely, they may decrease incentives to decrease the deficit. The Economic Freedom of the World Index is a composite index that considers the size of government, legal system and property rights, sound money, freedom to trade internationally and regulation. This composite index proxies for the business environment, including such factors as corruption, infrastructure and trade practices. James (2009) found that investment climate is an important factor explaining the effectiveness of tax incentives. As the Economic Freedom Index proxies for investment climate, we expect a negative correlation if countries with a friendly business climate need fewer incentives to encourage business growth. However, if incentives become more effective in a business friendly environment we would expect a positive correlation. In addition and consistent with prior research, we include political variables, represented in the vector Y it-1 , all lagged one year. Included in the political vector are measures of government party and political transaction costs. The government party variable measures whether the sitting government is left, center, or right wing. It ranks from one to five, where one reflects having a right-wing government and five a left-wing party. The higher the value the more left-wing the government is. We expect more left-wing oriented governments to have fewer incentives, though the relationship could be the opposite if left-wing parties are concerned that lower levels of incentives lower investments and cause unemployment. Our political transaction cost measures include legislative fractionalization, institutional constraint, and political structure. Legislative fractionalization of the party system is an index measured according to a method developed by Rae (1968) . 3 The higher the value the more fractionalized the legislative power. We expect this variable to have a negative impact on incentives as more fractionalized governments possess less power to implement tax reforms (see e.g., Ashworth &Heyndels, 2001 , 2002 . Institutional constraint is an additive index that measures the institutional constraints put on the government (compiled by Schmidt, 1996) . It ranks from 0 to 5 where a value of 0 indicates a large maneuvering room for the central government and the higher values indicate the most constrained central government. These composite variable proxies for the constitutional and rule of law restrictions put on legislators which are components of political transaction costs. As a result, a negative correlation is predicted between institutional constraints and incentives. Conversely, Hansson et al. (2015) found that countries that were politically constrained to reduce high tax rates were more likely to offer incentives if they had a high level of institutional constraints.
3 Specifically, legislative fractionalization, rea_leg, is measured as , where is share of seats for party i and m is the number of parties. Hence, if only one party has legislative power rae_leg is equal to zero. They argue that the incentives were easier to pass through the institutional constraints than a change in statutory tax rates. Hence, we would expect a positive correlation between incentives and institutional constraints. The third political transaction cost, structure, reflects the constitutional structure of the country and comprises a number of different components including federalism and bicameralism and whether the government is presidential or parliamentary. The components consider how many voices are considered when laws are changed. For example, a bicameral legislature generally requires a concurrent majority to pass legislation measures. This composite variable proxies for separation of powers, federalism and legislative supremacy components of political transaction costs. We also expect this variable to have a positive coefficient. The second last term before the error term in equation (3) represents the strategic interaction. This captures how other countries' tax incentives impact the home country's tax incentives. Ideally, we would like to include a separate variable for each country's tax incentive but this leads to an over-parameterization problem (LeSage& Pace, 2009 ). Instead, we use a spatial lag model that uses a weighted average of the tax incentives of countries with a strategic dependence. This approach has been used previously in many studies including Devereux et al. (2006 Devereux et al. ( , 2008 and Brueckner (2003) . By construction, is the weighted average of strategic interaction multiplied by the respective tax incentive in the foreign countries, respectively. We thus have:
wherew ij are weights and T jt is the tax incentive in country j at time t. The spatial weights are inversely related to the geographical distance and population between countryi and j. The logic is that a generous tax incentive in a geographically close country exercises a larger impact on country i's tax incentive than a generous tax incentive in a geographically remote country. We thus predict a positive coefficient on the tax incentive strategic interaction term. Population provides a measure of the interaction of distance and influence. Specifically, the weights are calculated as follows:
whered is the geographical distance between capitals for each pair of countries and pop is the total population. Distance is squared to emphasize the geographical distance for equal size populations. Because of strategic interaction, the tax incentives are jointly determined in the different jurisdictions. The tax incentives on the right hand side of the equation are endogenous and correlated with the error term. Hence, ordinary least squares estimations of the parameters are inconsistent. We deal with this issue in two ways. First, we use a spatial lag model where the weighted composite tax incentive variable on the right hand side uses a lagged tax incentives (LeSage& Pace, 2009 ). Second, we use an instrument variables (IV) approach. Under this approach we regress wT on X and Y and use the fitted values as instruments for wT.Finally, we include country specific factors to account for confounding factors, and the error term. Table 1 reports results of economic and political determinants of tax incentives, using the three different tax incentives measures (REVINCENT, ETRINCENT, and HANDINCENT). For REVINCENT and ETRINCENT the specifications using FE and IV with year dummies are presented, respectively. As HANDINCENT is an index ranging from two to 19, where two corresponds to few tax incentives and 19 to more and more generous tax incentives, we employ ordered probit and logit models. The first column for HANDINCENT report the results from the probitestimation with year effects, and the last column reports the results from the corresponding log it estimation.
What determines tax incentives?
The results vary across the different incentives. Starting with the tax rates, the statutory corporate tax rates, are positively and significantly correlated with REVINCENT and ETRINCENT, suggesting that countries with higher statutory tax rates offset this by offering tax incentives in order to reduce the effective tax rate. That is tax incentives work as substitutes to high statutory tax rates. Interestingly, the statutory corporate tax rates are negatively correlated with the hand-collected incentives. The difference in the results may be attributed to how the tax incentive measures differ. The hand-collected variable is an index of number of incentives offered and does not measure the magnitude of the incentive. High statutory tax rates may be accompanied by fewer incentives, and vice versa, reflecting regimes that provide unattractive or attractive tax regimes (this was the pattern seen in figure 4 ). This suggests that tax incentives and tax rates work as complement. The number of incentives offered is, however, a poor measure of the magnitude and overall impact of incentives offered. Most of the other control variables are insignificantly correlated with tax incentives. None of the other control variables are consistently significantly correlated across the different incentives. For our preferred tax incentive, REVINCENT, size has a positive correlation suggesting that larger countries offer more incentives. This also holds for the hand-collected incentives. Openness and level of debt also seems to be positively correlated with the hand-collected variables. Higher deficits seem to be associated with lower incentives (REVINCENT) favoring the view that deficits put pressure on countries to balance their budget and lower incentives.
Turning to the political variables, party color only seems to matter for the hand-collected and, thus, the incentive measuring the number of incentives rather than magnitude of the incentives offered. The estimation result suggests that more left-wing parties offer fewer incentives. For the preferred incentive measure it appears that countries that are institutional constrained offer more incentives than countries that are less institutionally constrained. This supports results from Hansson et al. (2015) who found that countries that are institutionally constrained to lower tax rates tend to offer more tax incentives. For the other two incentives, structure (measuring how many voices that are needed to be heard to make law changes) impacts tax incentives positively. Hence, it seems that the harder it is to pass laws the more incentives are offered (either in magnitude or in numbers). This also supports the view that countries may compensate and offer incentives instead as they may be easier to pass than statutory tax rate declines. An alternative explanation is offered by Buchanan (2008) , who argues that separation of power can lead to an increase in special interest spending which would imply that more specific incentives may be offered in countries where power is more separated. Last, the strategic interaction term measuring whether other countries' incentives influence a home country's incentives suggests that countries do not act strategically when it comes to determining tax incentives. For the preferred and hand-collected incentive measure the coefficient is insignificant, and for ETRINCENT the coefficient is even negative. The insignificant and negative coefficients for the incentives indicate that both the wider and more targeted incentives offered in other countries do not affect incentives offered. To further investigate whether countries that are institutionally constrained to lower their tax rates instead turn to offer tax incentives, we interact institutional constraint with the statutory corporate tax rate in order to test whether institutionally constrained high-tax countries offer more incentives than low-tax countries. The interaction term is positive and statistically significant for REVINCENT and for the hand-collected incentives indicating that high-tax countries that are constitutionally constrained tend to offer more generous and a larger number of incentives than low-tax countries that are institutionally constrained. 
Taxes, tax incentives and investment
Next, we turn to the question of whether tax incentives affect investments and are a more effective way to stimulate investments than lowering statutory tax rates. More generous tax incentives versus lower statutory tax rates are likely to impact different business activities differently. To benefit from a lower statutory tax rate the firm has to make a profit, and lower statutory tax rates are therefore more likely to benefit established firms making profits. Tax incentives, on the other hand, may benefit firms not yet making profits but enabling them to do so in the future. Tax incentives may be more beneficiary for start-ups and innovative firms than established firms, and, hence, it is not obvious what the overall effect will be. We analyze the effect of tax incentives and statutory tax rate on two different investment measures, namely, FDI inflows and gross fixed capital formation (GFCF). We start out by investigating FDI inflows and do this by estimating the following panel data model:
Where lnFDI it is natural logarithm of inflows of FDI in country i at time t. Tax is our tax vector made up of the statutory corporate tax rate and our various tax incentive measures at time t-1. X it-1 captures other control variables affecting FDI such as GDP per capita, relative world growth rate, openness measured as change in total trade over GDP, government size, debt, deficit, and interest rates. We expect GDP per capita and openness to be positively correlated with FDI flows, while the correlation between government size and FDI may be less obvious and depends on what the government provides and how it is financed. The components of government spending resulting in efficient institutions and good infrastructure are likely positively correlated with FDI while spending components to transfers may be negatively correlated. The interest on long-term bonds is our business-cycle variable and we expect this to have a negative impact on FDI. We additionally, include political variables (fractionalization, government party, institutional constraint, and structure) as we expect these to affect inflows of FDI. We predict that uncertainty about government changes in the future increases the risk of investing in a country and, hence, more stable policies may increase investments. The tax measures analyzed are apart from the statutory corporate tax rate and the three aggregate measures: depreciation rules, loss off-setting rules, number of tax treaties, investment credits, R&D incentives, enterprise zones, and incentives for new and small firms.
Similarly and in addition to FDI, we also determine how tax incentives affect gross fixed capital formation. Gross fixed capital formation is a wider measure of capital formation that captures the acquisition of new or existing fixed assets by the business sector, government and households minus disposals of fixed assets. Gross fixed capital formation does not measure the total investment but rather the net addition and excludes all kinds of financial assets. Specifically, we regress
Where ln GFCF it is natural logarithm of gross fixed capital formation measured in US dollars in country i at time t. 5 Tax is our tax vector made up of the level of corporate tax rate and our various tax incentive measures at time t-1. X it-1 captures other control variables (lagged one period) that may impact gross fixed capital formation such as GDP per capita, relative world growth rate, openness measured as total trade over GDP, government size, debt and deficit, and interest rates. Table 2 reports the results for inflow of FDI with the statutory corporate tax rate and our three aggregate tax incentive measures. The statutory corporate tax rate has a negative and statistically significant impact on FDI flows, with a semi-elasticity of -7.3. That is, a one percentage point increase in the corporate tax rate is associated with 7.3 percent lower FDI inflows. This estimate is fairly high, but approximately in line with tax semielasticities for FDI. The semi-elasticity for the corporate tax rate remains significant and in the same order of magnitude when tax incentives are included, as shown in the following columns. However, neither of the aggregate tax incentives have We now turn to the individual hand-collected incentives and their impact on FDI inflows, presented in table 3. The statutory tax rate remains negative and with semi-elasticities in line with previous results. Most of the individual tax incentives have no impact on FDI. The only tax incentive that appears to have a positive effect on FDI are tax treaties. Tax treaties measure the number of tax treaties in force. Tax treaties reduce uncertainty, and again suggest that uncertainty reduces investments. The positive and significant correlation, although only at 10 percent, for incentives for small and new firms is perhaps more surprising. All the other tax incentives; depreciation rules, loss rules, investment credits, enterprise zones, and incentives for R&D are found to be uncorrelated with FDI inflows.
Results
Taxes and tax incentives may have different impacts on gross fixed capital formation than on FDI flows. Table  4presents the results for aggregate tax incentives and gross fixed capital formation. Neither statutory tax rates nor our aggregate tax incentives seem to correlate with GFCF. Instead, GDP per capita and economic freedom correlates with GFCF. Among the political variables, fractionalization seems to influence GFCF negatively. The fractionalization measure differs from institutional constraint and structure, the other two measures of political stability, in that the latter are more institutionally determined and less affected by internal and current domestic political situations. It may, hence, not be surprising that fractionalization matters more for the overall capital measure, and that the other two political measures are more important for foreign capital flows. Finally, table 5 presents the results for the individual tax incentives and GFCF. As for FDI inflows, tax incentives appear to be uncorrelated with capital formation. The only incentive that is weakly correlated is depreciation rules, and with a negative sign suggesting more generous depreciation rules correlates negatively with GFCF.
Conclusions
In this paper we have analyzed various tax incentives and factors determining them, and their effect on FDI inflows and gross fixed capital formation. It is not straightforward how to measure tax incentives, and all measures suffer from weaknesses. We use three different measures; one broad measure based on the difference between the taxes that should have been paid if all profits where taxed at the statutory tax rate and actual tax revenues obtained, one based on the differences between the statutory and the effective tax rate, and finally one based on an index counting the number of tax incentives offered. We do find support indicating that politically constrained countries offer tax incentives as an alternative to lower statutory corporate tax rates. We also find that for our preferred tax incentive measure, tax incentives seem to be used to compensate for high statutory tax rates rather than complement low statutory tax rates. However, our results do not give much support to the hypothesis that countries act strategically when it comes to offering tax incentives; they do not seem to be influenced by neighboring countries' tax incentives. This result is in contrast to the strategically behavior found for setting statutory corporate tax rates. We also investigate how effective tax incentives are in boosting FDI inflows and capital formation. Neither offering aggregate nor specific tax incentives seem to be a particular effective method to stimulate FDI or capital formation. Instead, a more effective policy to generate FDI inflows is to lower statutory corporate tax rates. The only tax incentive that seems to have a positive correlation with FDI inflows is the number of tax treaties in force. This together with our political variables suggests that policy and tax uncertainty have a negative impact on the investment climate. Hence, our results indicate that offering tax incentives is a less effective measure to generate investments than lowering statutory tax rates, and that policy and tax uncertainty is negative for the investment climate.
